Oocyte glycoproteins regulate the form and function of the follicle basal lamina and theca cells.
Maintaining follicle integrity during development, whereby each follicle is a functional unit containing a single oocyte, is essential for the generation of healthy oocytes. However, the mechanisms that regulate this critical function have not been determined. In this paper we investigate the role of the oocyte in maintaining follicle development. To investigate this role, we use a mouse model with oocyte-specific deletion of C1galt1 which is required for the generation of core 1-derived O-glycans. The loss of oocyte-generated O-glycans results in the joining of follicles and the generation of Multiple-Oocyte Follicles (MOFs). The aim was to determine how Mutant follicle development is modified thus enabling follicles to join. Extracellular matrix and follicle permeability were studied using histology, immunohistochemistry and electron microscopy (EM). In ovaries containing Mutant Oocytes, the Follicle basal lamina (FBL) is altered both functionally and structurally from the primary stage onwards with Mutant follicles possessing unexpectedly thicker FBL. In Mutant ovaries, the theca cell layer is also modified with intermingling of theca between adjacent follicles. MOF function was analysed but despite increased numbers of preantral MOFs in Mutants, these do not reach the preovulatory stage after gonadotrophin stimulation. We propose a model describing how oocyte initiated changes in FBL and theca cells result in follicles joining. These data reveal new and important roles for the oocyte in follicle development and follicle integrity.